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What | thought | could best do in my dlotted time here is to tak briefly about how urban
design, what | prefer to call the built environment, affectstravel. Firg, | will review principles of how
one creates built environmentsthat meaningfully affect travel, and thenlook a some ecologica dilemmeas
in messuring theseimpacts.  Then | will turn to severd studies my students and | have been involved
with during the last severa years addressing this question, quite admittedly only coming up with partia
ingghtsinto these questions. 1 will try to show how we havetried to add some degree of sophidtication
and new methodologica approaches to hopefully better illuminate our understanding of the subjects.
Indeed, much of that work hasinvolved triangulating reseerch designs. We havetried tolook at these
relationships udng different data sets and different methodologica approaches and, hopefully,
collectively we begin to get ingghtsand patterns. Let me begin with thissmple view graph which shows
on thetop Kensington, Maryland, in 1890 and on the bottom Seaside, Florida, in 1990 acentury later.

| think it pictoridly shows what many traditiond town planning principles are about. They borrow
design themes and e ementsfrom turn- of- the- century American communities, often New England towns
and Southern towns like Williamsburg, and try to graph them on a contemporary urban fabric. A
dominant feature of thetraditiona town isawakable scae wherein many activitiesare within aquarter
to haf mile of resdents. Y ou see in both desgns—Kensington and Seaside—amodified or broken
grid patterns of streets. Theideaisto open up as many more connections and destinations as possible
through afiner grain grid. Traditional towns aso festure prominent civic spaces in the core such asa
school or acivic center. Central squares serve as agathering place for the community, where people
congregate for parades, demondirations, celebrations, and everyday events. Mixes of land uses,
housing types, and dengities are dso prevalent, as are rear lots and back aleys.

It is very important to recognize at the outset that transportation and mobility are not the key
objectives of these traditional neighborhood designs. First and foremost urban designersaretryingto
indtill asense of community, an atachment to place. To somedegree, thereisan undercurrent of sociad
reform behind these designs. Advocatesaretrying to create environments where suburbanitesareless
confined totheir cars; instead, the hopeisto have peoplefrom al waksof lifeinteracting, face-to-face,
onaregular basis, thus creating amore socidly and culturaly diverse urban environment. Studiesmight
show traditional neighborhood designs have very margina impacts on travel, however, this does not
mean we should not create such places. They may be worthwhile doing for other reasons. If nothing
ese, they are widening our choices in living, working and traveling environments.  Anything which
expands choices in this postwar era of stereotypica, cookie-cutter suburban development isavery
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postive thing.

When thinking about the delicate relationship between travel behavior and urban design it is
ingructive to think about the three D’s, o dimensons, of the built environment. These three
dimensons—density, diversity, and desgn—characterize the prominent features of neo-traditiond
communities, new urbanism, trangt oriented development, or any other urban desgn scheme. Fir,
let’ stake density. Most people respond very viscerdly to the notion of dendity, though quite smply we
aretalking about settings where places are closer to each other. There have been many studies on the
effectsof dengity ontravel. Here we see agraph where fud consumption ratesper capitadeclineasa
function of residentia dengty, and here we see trangt modd splits go up as afunction of resdentid
dengty. The problem is these sudies use a smple two-dimensiona planetorelateto travel behavior.
Many shareastrong el astic reationship, however, when you properly control for other factorslikethe
tendency for higher dendty aress to be home to lower-income households. You find that the
contribution of density itsdf becomes fairly margind. Mogt studies show that the big mobility payoff
comesfrom going from low to moderate dengities. Plotting trip rateson the vertical axisand density on
the horizonta axis shows you get the biggest drop going from extremely low dengties to moderate
densties. Thus, we are not talking about Hong Kong style dendties or even three-story garden
goartments everywhere to achieve sgnificant benefits.  Often it is when going from about 4 to 5
dwellings per gross acre developmentsto 12 to 15 that you find the mogt significant gainsin terms of
reducing travel consumption. Accessibility isanother index of dengtiesor rdaive proximity. Incertan
ways, it isan index of how unspread- out development is. To the degreethat destinationsarerelatively
close, accesshility ishigh. People like Reid Ewing have shown that accessibility isthe more dominant
explainer of peopl€ stravel behavior withinthe communitiesthan isdengty inand of itsdf. Of course,
dengty isredly aproxy for other things. Dense placestend to have better qudity trangt services, lower
parking provisions, and lower average household incomes. Itisall these other things that accompany
dengtiesthat areredly shaping travel choices.

“Divergty,” or mixedland uses, isanother defining feature of design initiativesin voguelike new
urbanism. We are talking about mixed use. A suburban retail strip has mixed uses, but is hardly an
urban design paragon. The notion of divergty island uses that are compatible and that benefit from
being close to each other. For resdentiad neighborhoods, the aim is to provide shops within the
community. One that convenience trips—trips that people might otherwise be compelled to use their
cars and drive out of the neighborhood—are instead made by foot, bicycle, or aternative modes if
shopsexis withinaneighborhood. Retall within neighborhoods might aso have some effect oninducing
peopleto usetrangt to commuteto work. Transt commuters can conveniently stop off at the cleaners
or the grocery store when retail areas are Sted near transit. For offices and other nonresidential land
uses, probably what isless understood about mixed land usesisthat they can beimportant inducements
toward car pooling or public trangt commuting. Thoseworking in asuburban office park with on-ste
restaurants, retail shops, and ATMSs, are going to fed less stranded if they ride share or take trangit.
Workers retain some midday mobility by virtue of having those activities on Site. For the secondary
trips, like heading to lunch while at work, mixed uses can induce waking and cycding. Of course, mixed
land uses have far more important implications beyond just travel behavior. They dlow for more
effident use of land, like shared parking. Office parking can be used evenings and weekends by, say
thestergoersif an entertainment complex lies near an office center. Diversty aso reaesto housng
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mixesand modd dternatives. Inthe suburbswe have experimented somethirty yearswith fixed-route,
fixed-schedule bus service, and il trangit carriesasmall fraction of tripsin most areas. Why not open
the marketplace to jitneys and commercia vans which can provide superior door-to-door services?
By diversty, then, we mean more moda options and live/lwork options. Diversity cuts across avery
wide array of contexts.

Thethird D in the three dimensions of the built environment is*design”. Thisis perhgoswhere
the neo-traditiondigs fed they have the best chance of changing the suburban landscape, by creating
grid dreet patterns, planting street tress, resting parking, and ensuring high-quality pedestrian
provisons. | was scolded afew years ago when | used the word “ pedestrian amenities’ during atalk.
Theword “amenity” suggeststhat we are giving somekind of freebie or frillsto pedestrians. Of course,
what designers redly have in mind is leveing the playing fidd. The am is to give the same basic
provisons to dternative means of conveyance, like waking and cyding. Soit redly isaquestion of
basic provisons. Sitedesigns, like providing rear dleys, Stuating parking to therear, and dl thethings
that neo-traditionists and new urbanigts tout as important and likely have greater socid vaue than
transportation benefits. These are things that can begin to bring people together, promoting socid
interaction and comradery. Transportation is clearly secondary.

Thedebate over preferred street patternsin suburbiahas heated up recently. Randy Craneand
afew others have published papersrecently contending that the potentia benefitsof grid street patterns
are highly dubious. On the one hand, gridded streets can encourage waking, however, on the other
hand, they also increase accesshility for motorists. Their ultimateimpact likely dependsonthegrainsof
dreets and block patterns. Grids laid out in superblocks will probably induce automobile trips.
However, avery fine grain grid—what neo-traditionaists cal for—with intersections 400 or 500 feet
instead of every 1,500 to 2,000 feet, will likely deter motoring. Where cars must stop repeatedly, as
withfour-way stops, and where preferences are given to pedestriansand cyclists, oneislessinclined to
driveacar. Thus, | would argue, it is not so much the configurations of sreets asit is the grain of
designsthat arelikely to bear ontravel behavior. When researching thistopic, one hasto dig deeper to
get a sense of the grain and the details of designs characteristics before one can even begin to
understand the effects of new urbanist designs on travel behavior.

Researchersfaceanumber of dilemmaswhen trying to discover how built environments affect
travel demands.  To study the influences of mixed land uses and pedestrian-friendly designson travel,
the biggest impacts are likely to be on nonwork trips, and shop trips specificaly. Most regiond travel
surveys, however, rarely have more than two to four household trip records for any one census tract
neighborhood. With so few casesit isvery hard to associate the design details of neighborhoodswith
travel demand. Theredlity isthat regiond travel surveysare desgned to guideinvetmentsinlargescde
regiond transportation improvements, not for neighborhood scale planning. In the trangportation field
we have been blessed with rich data. Since the collgpse of HUD's 701 funding for comprehensive
planning, we do not have particularly good region wide database on land uses, and virtualy nothing on
urban design features. To complete dataon urban design, oneis left with doing primary datacollection
and maybe drawing information from often incompatible secondary sources. At the neighborhood tract
level, qudity and compatibility of urban design and land use information lag serioudy behind that of
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travel data. Statigticdly, obvioudy co-linearity problems abound. While | have suggested thet built
environments sort themselves rather neetly along three dimensions, theredlity isthat most dense places
a0 tend to be diverse and pedestrian friendly. They dso generaly enjoy better trandt services and
parkingismorelimited. It thusbecomes difficult to attribute higher rates of trandit riding to dengity, per
se, when these other factors co-exist. Maybeit is counterproductive to attempt to Satisticaly isolate
the influences of any one dement. What is redly important is the synergy and the interaction among
factors.

Another dilemma facing researchersisthe richness of data Where we do haveland use data
and urban designinformationis often recorded on asmple nomina scae—aften binary wheredther the
condition exists or not. For example, a measure of pedestrian provisons is as Smple as whether a
sdewalk exists or rot. Such “dummy variables’ are frequently used as crude indications of urban
designfeatures. Thedilemmaisthat control variablesthat go into these andyses, likethe price of trave
or household income, are much richer, measured on ametric scae. Thus, the predictive oddsare often
stacked againgt land use design variables, because of how we measure them and because of the
absence of enough rich variation.

Another dilemmaof researchersis confounding influences. A lot of developments came on
lineinthelate‘80sand early ‘ 90swhen red estate marketsbegan to soften and go flat. Projectslikethe
Kentlands in Maryland, a Georgetown look-dike in the suburbs, went belly up and the banks had to
assume ownership. What probably had abigger effect on reduced congestion levelsin the early *90s
than new urbanist designs was higher unemployment, meaning fewer people were making work trips.
Another confounding factor isthat many progressively designed places, like developments, invariably
introduce TDM programs aswell. With cash-out parking, freetransit passes, guaranteed rideshome,
and soon, it ishard to separate out the influences of these policy initiatives from theinfluences of urban
design.

What | want to do with my remaining time is to review severd studies that have sought to
addressand overcomethese dilemmas. One gpproach to ded with measurement and control problems
is to take matched pairs—that is, match up neighborhoods which in many characterisics are smilar
except for their desgn features. 1ded matcheswould have comparableincomesand vehicle ownership
rates, and comparablelevesof trangt services, and liefairly closeto each other, but would greetly vary
intermsof their design characterigtics. When one cannot empiricaly measure aphenomenon, another
goproach is smulations. To date, most Smulations of urban designs have concentrated amost
excdusvey on the effects of grid-iron streets and networks. For the most part, these smulations have
pretty much assumed the dengties and the other design of comparison neighborhoods to be
comparable. Whilethisdlowsresearchersto estimatethe likely effects of gridded street networks on
travel demand, it misses the fact that design trestments need to be bundled together to redlly beginto
exert meaningful influences. Of course, prices probably have the strongest bearing on travel choices.
Unlesstheright prices are sat, we are redlly dways scratching at the margin in terms of dtering travel
behavior through land use initiatives and urban design. Free parking will greetly over shadow any
possible influences that urban designs might have on travel choices.
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Another gpproach to understanding the link between travel and design is internationa
comparisons. | certainly have sought to gain insgghts by looking a experiences aboroad, but invariably
one must contend with the criticisms of culturdl and historicd differencesin places like Europe and the
U.S.

Lastly, the most popular and potentialy powerful tools for drawing satisticd inferences are
predictive models like regresson and logit analyses. For the sake of keeping thissmple, | will just
move on and talk about the gpplication of these techniques in afew minutes,

One study that attempted to cope with many of the methodologicd dilemmeas just outlined is
Michael McNaly’s recent work in Orange County, Cdifornia Using 1991 SCAG data and cluster
andyss, McNadly classfied census tractsin Orange County as ether:

1) atraditiona neighborhoods,
2) Planned Urban Devel opments (PUD) (e.g., contemporary tract suburban designs); or
3) A hybrid of the two.

McNaly used retwork dendties and measures of accessbility as the chief clustering varigbles. His
study showed that indeed traditiona nelghborhoods averaged significantly lower vehicletrip rates (2.95
trips per household per day versus 4 trips). It is important to note that such studies only consider
vehicletripssinceregiond travel surveysdo not usualy count pedestrians movements. Thus, thereisa
built-in biasright at the outsat againgt even recognizing and thus potentidly planning for nonmotorized
travel. A shortcoming of thisstudy, however, isthat Orange County ishardly aplace of greet land-use
diversty. Itisprobably asuniform of asuburban landscape as can befound in America. | assumethat
the lower trip rates are partly due to the fact that those who livein older parts of Orange County, like
Santa Ana, that feature grid-iron streets and higher dengties are disproportionately recent immigrants
fromlower income households. Thus, arethelower trip rates dueto traditiona designs, lower income,
or both? Such studies cannot redly answer this.

Let mebriefly review afew other sudiesthat | have been involved within the last three or four
years that have sought to cope with methodologica dilemmas. One study focused mainly on the
question of mixed land uses and their effects on commuting using a database that contains numerous
control variables, the American Housing Survey (AHS). The American Housing Survey provides a
wedlth of data on neighborhoods and travel for about 80K househol ds across some 44 metropolitan
datistical areas. Dataare compiled by housing unit, not household. Thereisinformation on whether a
retail, grocery, or drugstore lieswithin 300 feet of asurveyed resdence. We created asmple dummy
varigble to sgnify whether housing units have commercid/retall activities close by and asfar asamile
away. The AHS dso has an ordind measure of housing densties as well as a wedth of control
variables, like household incomes, vehicle availability, and trangt service adequacy. Using regression
and logit models, we found the presence of neighborhood shops had the biggest effect on promoting
walking and bicycle commute trips. A weskness of the AHS database, however, is that travel
information is available only for work trips, for a home-to-work commute distance of one mile, a20
percentage point differentia in the probability of commuting by foot or bicycle, depending on whether
someone lives in a mid-risghigh-rise mixed use setting versus a low-dengty sngle-use setting,
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controlling for vehicle ownership levelsand other potentid explanatory factors. Thus, asingle-uss mid-
high risebuilt environment wasfound to produce very comparablewak commutemodd splitsasalow-
dengity, mixed useone. That is, mixedland use added as much asincreasing dengtiesfrom low to mid-
risesin encouraging nortmotorized travel for commutes up to one milein length.

Another study | recently led that tried to dedl with control problemsinvolved matching pairs of
communitiesin the San Francisco Bay area. Because we rdied on the census trangportation planning
packages we were forced to limit our anadlyssto commute trips. What we were able to do was find
suitable compari son nelghborhoods: one set of neighborhoodsthat was devel oped prior to World War
I, a onetime had akey system street car services, and higher densitiesyet comparabletrangit service
levels as comparison neighborhoods. In matching neighborhoods, often lost because a more transit-
oriented placestend to be rewarded with more trangt services, becomes nearly impossible to remove
thisinfluence). We did not find tremendous differencesin commute trip rates or moda splits among
matched pairs of neighborhoods. For the seven matched pairs, therewere hardly any differencesinthe
percent of work trip made by mass transit, no more than two to three percentage point variations.
Clearly other factors, like the relative price of auto travel and levels of regiond accessihility, influence
transit modal splits more than neighborhood designs. We a so found about a4 to 12 percentage point
differentid in waking modd splits between traditiond neighborhoods and auto-oriented ones,
contralling for income levels and other possible explainers.

In afollow-up study we focused on travel differences between two Bay Area neighborhoods
that were comparablein al respects other than urban design. We actually sent out about 6,000 travel
surveys to residences of two communities in the San Francisco Bay Area, Rockridge and Lafayette,
both east of Oakland. The two neighborhoods are on the same Bay Area Rapid Transt Digtrict
(BART) line, are served by the same freeway, and are about five miles from each other. They dso
have very comparable median household income levels. Besides having decidedly different built
environments, the only other notabl e difference between the two neighborhoodsisthat Rockridge hasa
high share of students, but we netted thisout of our andlysis. Rockridgeisatraditiona neighborhoodin
many respects. Its main street, College Avenue, features a street wal of commercid-retail uses.
Residences on cross-sreetsto College Avenue consst largely of Californiabunga owswith rear in-lawv
units. Rockridge has moderateresidential densities. Lafayetteis Rockridge spolar opposite. Near its
BART Station onefindsacompletely different environment conssting of pread-out strip devel opment
surrounded largely by parking lots. We found about a 10 to 20 percent higher share of nonwork trips
by non-auto modes among residentsof Rockridge. Probably most importantly, wefound amuch higher
share, 1810 20 percent age points, of walk accesstripsto BART, by Rockridgeresidents. Inthe Bay
Areg, thevast mgjority of suburbanitesuse carsto accessBART. Trangt tripsinvolving park-and-ride
do absolutely no good from an air qudity standpoint.  Our research also showed to some degree
subgtitution effects. Our survey asked residents to record information on up to three dally trips as
opposedto afull day trave diary. Resdentsfrom both communities average around two daily nonwork
trips. However, amuch higher share of thesetwo tripsin Rockridge were by foot, suggesting residents
reduce nonwork auto trips commensurately. Wefound that walking accesstrips, particularly to shops,
were being offset by lower auto trips to nonwork destinations in Rockridge.

Lastly, in amore recent study, we conducted a Smilar investigation of nonwork travel for 50
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Bay Area neighborhoodsingtead of 2. While comparisons of travel between two matched pairs might
beilludrative, the results are dways questionable in terms of their generdizability. Berkeley graduate
students were hired over a nine-month period to collect detailed design and land use informetion for
these 50 neighborhoods. For the 50 Bay Areaneighborhood we had at least 20 household travel diary
records, S0 there were enough data observationsto say something about nonwork trips. Using factor
andyss, we expressed variablesby the 3D’ s— densty, diversity, and design. Our study attempted to
messure the existence of al of the things which are typicaly associated with trangt oriented and
pedestrian friendly environmentsfor al 50 neighborhoods. The results of this study—in termsof how
the built environment shapes travel demand—were mixed. The dadticities were very low. Once we
controlled for income and other factors, margind effect of dengty, diversty, design in explaining

variaionsin nonwork trip rate and modd splitswerefairly low. Severd relationshipswere moderately
strong, but for the most part once controls were introduced, it appears the 3D’s exerted minimal

influences.

Whileit isimportant that we can evauate these rel ationships under current circumstances, we
have to recognize that in an environment where we have incredibly chegp prices for motoring and
parking, perhaps these findings are not that surprisng. We should resst trying to write off the
trangportation-land use connection even when sudiesfail to show abigimpact. Theimportant question
is What would the effects of dendty, diverdty, and design if we could get the pricesabit closer to what
they should be? Then wewould likely be able to find much more dadticity. Another important point
about non work shop trips is that redly very little is known about multi-leg trip behavior, or trip
chaining. A fair amount of shopping isimpulsve. And what impacts are mgor changes in retailing
having?Whilemany criticize big-box asincreasing auto dependency, people going to these placesmight
actualy be making fewer trips per month. Households need to make fewer shop trips per month when
shopping a big-box and wholesde retailers. Such economic and lifestyle shifts are rapidly changing
dynamics of travel behavior. We certainly need to be cognitive of such profound changes aswe think
about future research approaches to investigating the transportation-land use connection.
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